Activation of the transcription factor NF-kappaB by the erythropoietin receptor: structural requirements and biological significance.
The transcription factor nuclear factor kappa B (NF-kappaB) has been implicated in the regulation of genes mainly involved in inflammation and immune response. We analysed the role of NF-kappaB in signalling pathways induced by the hematopoietic growth factor erythropoietin (EPO). Our data, obtained by electrophoretic mobility shift assays (EMSA) and reporter gene assays, show that the intracellular domain of the EPO receptor (EPOR) transmits signals leading to the activation of NF-kappaB. Studies employing an inhibitor specific for the EPOR-associated tyrosine kinase JAK2 suggest that JAK2-dependent pathways are not involved. The induction of an NF-kappaB-triggered reporter gene construct was inhibited by cotransfection of dominant negative forms of the src kinase Lyn, but not by dominant negative JAK2. Using epidermal growth factor (EGF)/EPOR hybrids containing mutant forms of the EPOR intracellular domain, we were able to further define the critical structures for the induction of NF-kappaB. The data show that although the activity of JAK2 seems to be dispensable, its association to the receptor, as well as the phosphorylation of membrane proximal tyrosine residues, are essential. Furthermore, the functional analysis of different receptor forms revealed a correlation of the abilities to induce NF-kappaB activity and to generate antiapoptotic signals.